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'JH　 Lhx1overexpressed optic cup of the chick via electroporation <52>.  A-C,  Lhx1 overexpression induced a second NR formation 
from the presumptive RPE.  The histologies of the control (A) and Lhx1overexpressing (B) embryonic retina,  where the outer layer of the 
optic cup is partly thickened (arrow) are shown.  (C) Overexpression of Lhx1 (magenta) in the outer layer of the optic vesicle.  An EGFP 
expression plasmid (green) was coelectroporated with an Lhx1 expression vector.  Nuclei were stained with 4ʼ, 6diamidino2phenylindole 
(DAPI); D-F,  Lhx1 was expressed in the proximal region of the optic vesicle (dark blue).  Whole mount in situ hybridization (WISH) of 
embryos around Hamburger and Hamiltonʼs stages 10.  (D) Dorsal view.  (E) Lateral view.  (F) A transverse section cut after WISH is 
shown at the middle of the optic vesicle (ov).  Lhx1 is distinctly expressed in the proximal region of the ov and dorsal diencephalon (di).  
Outside these regions,  Lhx1 is expressed in the anterior neural ridge (anr).  Bar,  100μm.JOHUIBUUIFZBSFEJ⒎FSFOUJBMMZFYQSFTTFEBOEOFWFS
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5BCMF　 The human Opsin family <http:www.ncbi.nlm.nih.govomim>
Opsin Names
Gene
Symbols
Gene
Loci Human Diseases
Absorption
Maximum (nm)
Red Cone Opsin Opn1lw Xq28 Red Colorblindness, Blue Cone Monochromatism 563
Green Cone Opsin Opn1mw Xq28 Green Colorblindness, Blue Cone Monochromatism 534
Blue Cone Opsin Opn1sw 7q32.1 Blue Colorblindness 420
Rhodopsin（Rod Opsin） Rho, Opn2 3q22.1
Retinitis Pigmentosa 4 (Autosomal Dominant Recessive), 
Night Blindness (Congenital Stationary, Autosomal Dominant 1), 
Retinitis Punctata Albescens
498
Opsin 3 (Encephalopsin) Opn3 1q43 (～460nm)
＊
Opsin 4 (Melanopsin) Opn4 10q22 484
Opsin 5 Opn5 6p21p12 360
Retinal Pigment Epithelium
　Derived Rhodopsin (Peropsin)
Rrh 4q25
Retinal G Protein Coupled Receptor Rgr 10q23.1 Retinitis Pigmentosa 44
＊Data from puﬀerﬁsh (Takifugu rubripes) Opn3 homolog TMT (PufTMT) and the mosquito (Anopheles stephensi) Opn3 homolog <82>.BUUSJCVUBCMFUPBCFSSBUJPOTPGWBSJPVTUZQFTPGDFMMTEVF
UPHFOFNVUBUJPOTBOEBMUFSBUJPOTJOHFOFFYQSFTTJPO 
6OEFSTUBOEJOH UIF QSFDJTF NFDIBOJTNT PG DFMMVMBS
EJWFSTJpDBUJPOBOEVOSBWFMJOHUIFNPMFDVMBSQSPpMJOH
PGDFMMVMBSTVCUZQFTXJMMQBWFUIFXBZUPSFHFOFSBUJWF
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